INTRODUCTION AND KEY OBJECTIVES
The latest phase of development of The Royal Society, commissioned in 1999 and completed in November 2003, while setting out to anticipate and meet the Society's needs for the next 50 years, is part of a historic continuum.
The objectives of the recent works undertaken and the design approach taken will first be described and compared with the objectives of the work undertaken by Lord Holford in the 1960s when The Royal Society moved from Burlington House to 6-9 Carlton House Terrace.
Achieving a coherent presentation of the Society's image
In Notes and Records (Lord Holford, 'The new home of the Royal Society', Notes and Records of The Royal Society of London, vol. 22, pp. 23-36 (1967) ) Lord Holford describes the 'advantages of situation and environment' that led The Royal Society to adapt 6-9 Carlton House Terrace to create a new home. Lord Holford grappled with the challenge of making a unified and coherent plan out of four different houses divided by party walls, each having its own front door, entrance hall and staircase (figure 1). Unlike the Royal College of Physicians or the Royal Institute of British Architects, The Royal Society does not occupy a building that was purpose designed for a professional institution.
The dichotomy of celebrating the individual histories of the four houses, while achieving coherent organization and presentation of The Royal Society's facilities and values, remained when the brief was formulated in 1999 for the latest phase of development.
No. 6 was remodelled as a private residence in the late nineteenth century by Ernest George and Peto for Charles Henry Sanford, a millionaire who made his fortune in Argentina. The Marble Hall, alabaster door surrounds and staircase and carved timber ceilings with mother-of-pearl inlay date to this period. No. 7 was the only house in Carlton House Terrace with an interior designed by Nash; the original Nash stair remains, although some of the finishes and details have been altered. Nos 8 and 9 Carlton House Terrace were formerly the Prussian Delegation and later the German Embassy, and underwent a refurbishment in the 1930s variously attributed to Speer and Ribbentrop.
A key challenge was to achieve a coherent presentation of the Society's image and to respond to its desire to appear modern and progressive while maintaining a sense of the history of the premises as four individual terraced buildings with their own rich history.
Notes Rec. R. Soc. 59 (1), 65-85 (2005) doi : impressions are of visual continuity and consistency; however, the informed viewer is able to detect and interpret the history of inventions. The party wall lines between No. 6 and No. 7 and similarly between No. 7 and No. 8 are marked through the use of lighting. The same language of detailing to skirtings and linings is continued in the public circulation areas in the basement stair hall and the adjoining corridors and new Archive Room in the basement of No. 8. However, on the party wall line between No. 8 and No. 7, passing into a former service area of the building, the material changes to Purbeck Limestone flooring and skirtings, and the detailing is simpler and more contemporary with the deep skirting set flush with the rendered wall finishes (figure 3). This palette and approach to detailing is carried through into the new Brian Mercer Suite created in a former vaulted service space under the entrance drive (figure 4).
The approach to materials and detailing is described more fully in the section on the process.
Zoning of facilities
A further key objective of the development was to improve the zoning of facilities for visitors, Fellows and staff, continuing the process of rationalization started by Lord Holford in the 1960s who recorded in his article in Notes and Records that Council was anxious that the lecture theatres should be planned as to be available for outside Societies without interfering with The Royal Society's own activities.
The latest phase of development further clarifies the zoning of facilities and facilitates the contemporaneous use of the building by visitors, Fellows and staff, and assists in achieving more natural security within the building.
The Royal Society redevelopment
Facilities for visitors and for the social and ceremonial functions of The Royal Society are located at ground floor level, facilities for Fellows and Officers, including the new Fellows' Room, have been consolidated at first floor level, the Piano Nobile, while the offices for the Sections are located at second and third floor level in Nos 8 and 9 Carlton 68 Stefanie Fischer House Terrace; residential accommodation for the President, Executive Secretary and Fellows is located at second floor level in Nos 6 and 7 Carlton House Terrace.
The importance of first impressions when entering The Royal Society and clarity in public circulation
At the time that The Royal Society moved to 6-9 Carlton House Terrace, Lord Holford was asked to create the main entrance through No. 6. The reception was located in the marble hall to No. 6, a handsome space lined with Sanguine Oran Cipolin marble and with carved alabaster pilasters and surrounds to doors and windows and a carved timber ceiling, dating back to the nineteenth-century alterations by Ernest George and Peto. The marble hall provided a vehicle for The Royal Society to communicate pride in its history but no satisfactory way to communicate that The Royal Society is an academy of science. The overriding first impression when entering the marble hall was that one was entering a fusty institution.
The space also did not work very well because it had to serve as a reception for visitors and accommodate conference registration and deliveries. There was nowhere comfortable for visitors to wait. Placing the entrance to the Society at one extremity, remote from the main lift and stairs, led to a heavy reliance on signage to navigate visitors around the building.
A key change effected as part of the latest phase of development was to move the entrance to No. 7 and open up a new sequence of spaces through a new waiting and exhibition space to the main stairs and lifts (figure 5). The improved visibility of the main circulation route from the reception helps visitors to orient themselves in the building The Royal Society redevelopment(figure 6). Moving the reception to No. 7 means that visitors can be directed to the new waiting and exhibition space, while conference delegates can be directed into the marble hall, which can be used for conference registration and a break-out space for the Kohn Centre. Moving the reception from the marble hall also creates a new ceremonial and social space in the building for receptions and dinners, which has more grandeur than the basement dining room.
Before the development a communications room was located in the entrance hall to No. 7. This was relocated centrally in the upper mezzanine as part of an early enabling works contract to enable the new reception to be created.
The new reception provides a vehicle for communicating The Royal Society's position at the cutting edge of contemporary science and interconnects with a new waiting and exhibition area in which an exhibition on the foundation of The Royal Society has been curated (figure 7).
Providing a modern working environment within a listed building
Improving the working environment within The Royal Society and increasing the capacity of the offices within the finite envelope of a building, listed Grade 1, necessitated reengaging with issues addressed by Lord Holford in the 1960s, briefed at that time to provide accommodation for 70 staff. Lord Holford noted in his article in Notes and Records that the Crown Estate Commissioners, while allowing remodelling of the interiors, required the exterior to be restored in accordance with Nash's original designs of 1827. The premises were subsequently listed Grade I in 1970 and the latest phase of development was informed from the outset by close dialogue with English Heritage and Westminster City Council, the Local Planning Authority and through the development of a Conservation Plan. This recorded and analysed the changes to the premises over time
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Stefanie Fischer and was used as a vehicle for evaluating the impact of proposed change on the heritage significance of the buildings and to argue the case for further change. Meeting the Society's brief to increase the capacity of the offices to accommodate more than 120 staff within the same constraints of exterior change confronted by Lord Holford required further and more radical rationalization of the space available within the envelope of the building.
Analysis of historical plans illustrated that in the original Nash houses, the second and third floor plans were characterized by small cellular rooms accessed from corridors. Over time, the original Nash staircases in Nos 8 and 9 were removed and, as part of the work undertaken by Lord Holford in the 1960s to create offices for The Royal Society at second and third floor level in Nos 8 and 9, a series of service spaces, including lavatories and stores, were developed around the lightwell over the main stair in No. 8, creating a doughnut of circulation on both floor plates.
The key moves made in the latest phase of development to improve the working environment in the offices, to increase the number of desk spaces and to improve communication both within and between Sections were as follows.
• To create larger inter-linked offices around the perimeter of the floor plates, overlooking The Mall, Waterloo steps and Carlton House Terrace, through the removal of the lower sections of the walls to the small cellular rooms and corridors. This approach retains a trace of the original plan and allows the retention of original cornices. The downstands also keep the room acoustics by reducing the reflection of sound.
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• To remove the service spaces created by Lord Holford around the lightwell to No. 8 and to create a double-height atrium within the former lightwell, establishing a social focus to the offices and improving inter-visibility and communication between offices at second and third floor level (figure 8).
• To provide Category 6 cabling throughout the new offices, which are furnished with workstations developed for The Royal Society.
Three rooms for meeting and study have been created at second and third floor levels and named after the great equations that form a graphic display on the walls to each room (figure 9). Portraits and artefacts from The Royal Society's collection are exhibited through the office area, with the original Ariel satellite suspended from the roof to the atrium, providing a focal point of interest (figure 10).
In summary, the key objectives addressed in the latest phase of development were to achieve a coherent presentation of the Society's image, to celebrate its history while communicating its position at the forefront of contemporary science, to improve zoning of facilities for visitors and Fellows and staff, to achieve clarity in public circulation and to provide a modern working environment. This has involved re-engaging with issues addressed by Lord Holford when The Royal Society moved from Burlington House.
PROCESS

Selection of consultants
Burrell Foley Fischer LLP, Architects and Urban Designers, were appointed as architects for the project in 1999 after a competitive interview process; in consultation with The Royal Society they built up a team with appropriate design and management skills to deliver the project.
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Key development objectives
A key design objective was to achieve a consistent approach to the selection of materials, furnishing and fittings and to ensure a 'timeless' quality to contemporary interventions,
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Phasing and construction logistics
The logistics of phasing the work were developed in step with the design from the early feasibility stage, leading to the implementation of a complex phased contract, providing continued access for Fellows to the reference library and the continuation of the Society's programme of conferences and scientific meetings. Ground rules included ensuring that no one working at the Society had to move more than twice, once into a 'decant' area and then into their newly refurbished office, and that the contractor's ingress and egress and working area was kept separate from the area remaining in use by The Royal Society throughout the various phases of development. The first move needed to unlock the development sequences was to create a new centrally located information technology (IT) and communications room from which all new services were routed to areas undergoing development. This enabled the former communications room inside the entrance to No. 7 to be decommissioned and the new entrance, reception and waiting and exhibition area to be created. The rationalized library stack area at basement and lower mezzanine level in Nos 6 and 7 and the new Brian Mercer Suite in the vaults under the entrance drive were then created and used as decant areas for offices while the second and third floor office areas were being remodelled. Once the new offices were completed, the library stacks were fitted out with mobile racking, and the final finishes and audio-visual (AV) installation in the Brian Mercer Suite were completed. The Fellows' bedrooms were closed for refurbishment during the development programme and a phased programme of works was performed at first floor level to improve facilities for Fellows and Officers.
The phasing of the work lent itself to post-evaluation of key assumptions and continuous improvement. The primary criterion used to select the contractor for the first phase of work to create the new entrance through No. 7 was experience in achieving high-quality workmanship within a historic building. Observation of the difficulty with which the contractor managed the complexity of the construction phasing logistics and programming led to a re-weighting of criteria when the contractor for the remainder of the development was selected. While due weight was given to quality of workmanship and experience with historic buildings, management skills were regarded as critically important. In the context of the logistical complexity of the development, it is notable that completion was achieved only five weeks later than programmed.
Construction challenges
Apart from the challenge presented by the phasing logistics, the apparent simplicity of the new facilities belies the complexity of the construction process. A case in point is the new Brian Mercer Suite created in the former vaulted storage area under the entrance drive.
The brief called for a multi-use space providing rooms of varying sizes that could be used separately for conferencing, scientific meetings or private dining, or opened up to create an interconnected suite of rooms that could be used for exhibitions or social events.
Key challenges were to ensure that the new spaces were:
• effectively tanked and that there was no risk of water ingress from the entrance drive or pavement above; • effectively serviced to ensure appropriate comfort levels for large-scale social events and conferences and a flexible future-proofed IT/AV infrastructure; • provided with an appropriate room acoustic.
Before development, the area under the entrance drive comprised a series of narrow vaults. Creating larger spaces necessitated removing sections of the brick walls supporting the vaults below the spring point of the arches. In discharge of a condition attached to the Listed Building Consent, details of the brickwork were recorded to enable reinstatement at a future date. Steel goalposts were installed to support the vaults after removal of the brick walls, and these are expressed in the finished design (figure 11).
During construction, needles were inserted above the level of the brickwork, which was removed and temporary support provided until the new structure was inserted. The tanking needed to be completed above the level of the new steelwork to ensure that it was continuous and imperforate before dry packing between the top flange of the steel beam and the underside of the tanked brickwork to the vault.
All fixings required for constructional or fit-out purposes needed to be pre-planned to obviate the need to puncture the tanking. Picture rails providing maximum flexibility to mount exhibitions in the completed spaces were designed into the fit-out and installed with the final coats of the tanking system.
All service routes were pre-planned, and to maximize future flexibility an accessible underfloor service zone was created through which power and data is routed, together with the supply air to the rooms. Extract ductwork runs at high level in the corridors, with branches serving the individual spaces. It has a custom-designed circular perforated stainless steel casing incorporating acoustic absorption to provide an appropriate reverberation time to the spaces, and to incorporate an uplighting component to highlight the vaults and spotlights directed onto the wall planes to allow flexibility in mounting changing exhibitions.
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Discoveries during construction
Construction was preceded by survey and investigation work to minimize the risk of unforeseen problems, including an endoscope survey of floor and ceiling voids. Nevertheless several discoveries of historic interest were made once construction work had started and the fabric of the building was fully opened up. During the work to create the new entrance and reception in No. 7, fragments of the original Nash ceiling were discovered. These were recorded and stabilized and the profile of the new ceiling was revised to enable the fragments to be encapsulated in the ceiling void without damage to any of the remnants.
Similarly, a timber floor dating back to the nineteenth century was discovered in the former conference room in No. 7 during its conversion to the new waiting and exhibition area opening off the new reception. The border to the floor had been damaged during the earlier 1930s conversion; with the agreement of English Heritage the floor was recorded, then carefully lifted, restored and relaid in the Council Room above and provided with new oak borders. The central section of the new carpet in the Council Room, within the well created by the Council Room table, can be removed to reveal the inlaid pattern forming the centre piece of the floor (figure 12).
During the asbestos survey, elaborate ceilings were discovered at first floor level over the President's Room, outer office and Executive Secretary's Room (figure 13). The gilded ceiling with carved eagles is believed to date to the period when Nos 8 and 9 were occupied by the Prussian Delegation. One of the eagles had fallen onto the suspended ceiling installed below the level of the decorative ceiling; it has been decontaminated and stored in the Library archive. The feasibility of decontaminating the entire ceiling void of asbestos, removing the suspended ceilings of late twentieth-century construction and restoring the decorative ceilings was investigated but found to be prohibitively expensive.
During the work to transform the former lightwell in No. 8 into the new atrium, which acts as a focus to the remodelled offices at second and third floor level, areas of mathematical tiles were discovered. Donald Insall Associates, The Crown Estate Conservation Architects, advised: This form of cladding was in vogue from about 1760-1840 and was more usually associated with the Home Counties (particularly Kent, Surrey, Sussex, Middlesex and Hertfordshire) than central London.
The use and survival of these tiles in Carlton House Terrace is rare and is of some significance. Quite why they were used is unclear, but given the construction date of Nos. 6-9 it is likely they were part of the original fabric. They were nailed and bedded (in lime mortar) on boards-all of which is quite usual. As the 'bed' and 'perpend' joints in the tiles were also fully pointed (a sign of high quality work) it seemed clear the tiles must originally have been left as exposed, unpainted brickwork. When and why the tiles were then rendered and painted is unclear, but it was done with a lime-based stucco, incorporating a good sharp sand. The only slightly unusual thing about the tiling was that it was fixed with such small gauge iron nails.
The mathematical tiles were recorded by The Crown Estate Conservation Architect before removal, and a sample panel is held in the Library archive.
During the work to reinstate the splendour of the main reception rooms at ground floor level in Nos 7, 8 and 9 overlooking the Mall, thresholds with an inlaid thistle design were discovered. These have been restored and celebrated with glass thresholds to the doorways to the en-filade suite of rooms ( figure 14) .
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SELECTED DESIGN DETAILS
Approach to use of materials 6-9 Carlton House Terrace is characterized by a series of internal interventions, each redolent of its period; the brief for the latest phase of development called for a consistent approach to the selection of high quality materials and a 'timeless' quality to contemporary interventions. The use of marble and stone throughout public circulation areas at ground and basement level and the balance that has been achieved in achieving consistency of detailing while marking the character of the individual terraced houses was described in the first section.
The Purbeck limestone used throughout the basement to No. 7 and the new Brian Mercer Suite was selected not only for its aesthetic qualities but to spare Fellows and visitors to The Royal Society the fate of those attending dinners and receptions at the Great Court of the British Museum, where red wine is banned to avoid staining of the pale, soft limestone floors. In the spirit of experimentation revelled in by Hooke, the selected Purbeck limestone was sealed with a range of sealants and subjected to spillage from red wine, orange juice and coffee, left for 4 hours, well beyond the threshold for any spillages being dealt with at The Royal Society. Orange juice proved to be more corrosive and to stain more readily than red wine, but the combination of Purbeck limestone and Marble 8 sealer is sufficient for both, ensuring that all senses are satisfied and no pleasures are denied.
The warmth of the cherry wood, used in new joinery in the basement areas, balances the hard limestone surfaces of the floor and skirting and the painted render finishes to the walls and vaults.
At first floor level, the detailing of the new Fellows' Room and the refurbishment of the Officers' rooms pick up on the use of walnut and rosewood in the 1930s refurbishment, while simplifying the detailing. At second and third floor level, the original fabric dating back to the 1820s has been celebrated while new interventions are complementary, drawing on contemporary materials and technologies.
Lighting
Throughout the briefing and implementation stage of the latest phase of development, emphasis was placed on the importance of lighting and the need to do justice to The Royal Society's collection of portraits.
The lighting design celebrates the scale and form of the various spaces, including the vaulted stair and lift hall at basement level leading to the dining room, and the doubleheight vaulted passage leading to the new Brian Mercer Suite; it marks the vertical division between the four individual terraced buildings through the lighting of openings on the party wall line, while in counterpoint a perception of consistency and continuity to each floor across party wall lines is achieved through the consistent use of materials; it provides appropriate lighting throughout the building for displaying portraits from The Royal Society's collection to best effect. Improvements include the relighting of the Tercentenary Window carrying the Arms of the Society in stained glass, brought from Burlington House and installed in the main staircase at ground floor level.
The glass floor to the atrium incorporates lighting, which provides simulated daylighting over the main staircase below, connecting the basement, ground floor and first floor, as well as uplighting the atrium.
Display
The development has been taken as an opportunity to improve the display of not only portraits but also artefacts from The Royal Society's collections. Items such as the Ariel satellite suspended within the new atrium have also been recalled from the Science Museum.
Within the new waiting and exhibition area, opening off the new entrance and reception in No. 7, an exhibition has been curated, celebrating the foundation of The Royal Society. The Charter Book and Mace are displayed, along with a bust of Charles II, in whose reign The Royal Society obtained its Charter, and portraits of founding Fellows, including Robert Boyle.
A new archive room has been created opening off the basement stair hall, en route to the new Brian Mercer Suite, within which an exhibition from The Royal Society's collection has been curated. At second and third floor level within the new offices, former doorways have been adapted for display.
Signage
A consistent approach to signage and the labelling of exhibits helps to achieve coherence to the Society's presentation. Frutiger has been selected as the font for both directional signage and labels to portraits and artefacts from the Society's collection, and a clear and consistent approach has been taken to graphic presentation.
Use of technology
Where appropriate, use has been made of latest technology, as is consistent with the Society's position at the cutting edge of contemporary science. The light sculpture in the new waiting and exhibition area is edge-lit with light-emitting diodes, picking up facsimile signatures of founding Fellows engraved in its Perspex ring.
Furniture
Contemporary furniture with a timeless quality has been selected. The desks in the offices were developed with Italian furniture manufacturer Unifor and their UK agent Ergonom for The Royal Society's development, constructed of brushed aluminium frames and acid-etched glass tops that integrate task lighting and cable management.
The Aeron chair by Herman Miller has been selected for the offices for its style and ergonomic quality. The new chairs for the multi-use spaces in the Brian Mercer Suite and Conference Room are also by Herman Miller. Contemporary furniture was selected at the Milan Furniture Fair in 2003 for the atrium, meeting rooms and external areas by the glazed link into the Brian Mercer Suite. The furniture selected for the facilities for Fellows and Officers at first floor level is more traditional in style and is consistent with the character of the Piano Nobile.
Services installations
A considered and energy-saving approach was taken to meeting the development objective of improving environmental conditions and creating a modern working environment in the offices.
The natural stack effect of the double-height atrium, onto which the enlarged and inter-linked offices on the second and third floors open, has been exploited to provide fan-assisted natural ventilation.
Fresh air entering the offices through the 'leaky' outer sashes and attenuated inner sashes is drawn across the offices and extracted at high level in the atrium. The offices at third floor level, which were intolerably hot in summer before the development, are also comfort cooled.
FACILITIES CREATED THROUGH THE LATEST PHASE OF DEVELOPMENT
Improved facilities have been created for visitors, Fellows and staff.
Particular attention has been given to improving facilities for Fellows, the lifeblood of the Society. The Fellows' bedrooms at third floor level in No. 6 have been refurbished to provide seven bedrooms with en-suite bathrooms or shower rooms and a breakfast bar and informal meeting area. The bedrooms are comfortably furnished and equipped with the latest technology. A new Fellows' Room has been created at Piano Nobile level with dual aspect over Carlton House Terrace and Waterloo steps and providing improved facilities for study, informal meetings and relaxation.
At ground floor level, in addition to an improved entrance, reception, waiting and exhibition area and improved facilities for conferencing, the City of London Rooms have been reinstated as a grand suite of rooms for receptions and exhibitions that can be used en-filade.
A discreet lift installed between the porches to Nos 6 and 7 provides access for wheelchair users from the entrance drive, through french doors in the side of the porch to No. 7, formed by adapting the existing window, and into the new reception. The design was developed from a flash of inspiration by the President, Lord May.
At basement level a new sequence of spaces has been opened up through relocation and upgrading of the cloakrooms and lavatories. The dining room and stair hall link through a new archive room and glazed link under the porches to Nos 6 and 7 (figure 15) to the Brian Mercer Suite, a vaulted multi-use space under the entrance drive. New views have been opened up looking from the dining room towards the archive room and from the ramp back through the archive room, dining room and external area beyond.
The new public spaces have been created by the more efficient use of available space. By introducing mobile stacks in the library stack areas, additional storage has been provided on a reduced footprint, freeing areas for other uses.
The ramped access between the new archive room and the Brian Mercer Suite has been created in a double-height vaulted space that could not previously be appreciated by visitors to the building because it was in the library stack area. The bridged vault from the ramped access to the Brian Mercer Suite links the library stacks at lower mezzanine level above (figure 16). At first floor level, in addition to the new Fellows' Room and improved facilities for officers, a new conference room equipped for press events has been created, and a home has been found for Hooke's table, as a speaker's table.
Improved offices and Fellows' bedrooms have been created at second and third floor levels.
